The Reaction of Ascorbate with Hexacyanoferrate(III) Ions
The investigated process is the known* interaction of monoascorbate anion with hexacyanoferrate(III) (Scheme S1).
Scheme S1
Ascorbate reduces hexacyanoferrate(III), giving hexacyanoferrate(II) and dehydroascorbic acid. The overall stoichiometry of the reaction is 1:2 (ascorbate:hexacyanoferrate(III)). The ascorbyl radical anion formed in the relatively slow first step (Scheme S1) will reduce another [Fe(CN)6] 3-in the fast subsequent reaction: The rate parameters for the reaction of ascorbate with hexacyanoferrate(III) (Scheme S1) have been obtained from the pseudo-first order rate constants (kobs). Pseudo-first order rate constants have been determined spectrophotometrically by monitoring the decrease Optic Spectroscopy was used throughout to collect spectral and absorbance-time data.
Kinetic measurements were performed under carefully maintained temperature conditions (within the limits of ± 0.1C). In a typical kinetic run, at least 200 pairs of S3 absorbance-time data were collected and fitted to the common least-square algorithm.
At least three to four observed pseudo-first rate constants were always used to calculate the corresponding rate parameters under the specified reaction conditions. The measurements were performed under the pseudo-first order conditions, taking ascorbate concentration to be typically 15 or 20-fold in excess, (taking into regard the 2:1 reaction stoichiometry) over the concentration of hexacyanoferrate(III) ion. Very good pseudo-first order kinetics were obtained throughout. The second-order rate constants for the reaction have been calculated from the observed pseudo-first order rate constant using the concentration of ascorbate determined spectroscopically (see below) in the calculation. Furthermore, essentially the same rate constants (within the limits of the experimental error) were obtained when the ascorbate excess was 12-fold (experiments with benzyltrimethylammonium chloride and acetylcholine chloride) as in the case of 20-fold excess of ascorbate.
The conditions and procedure of the kinetic measurements involved also the following:
the pseudo-first order rate constants were determined typically at neutral pH, 5.6 -6.6, in the presence of EDTA disodium salt (5·10 -4 M). from the UV-Vis spectra of the reaction mixture before each kinetic run and UV-Vis spectra of ascorbate and ascorbic acid of known concentrations in water/heavy water as calibration standards in the appropriate wavelength range, usually from 220 -330 nm.
The UV-Vis spectra of ascorbate and ascorbic acid used as calibration standards have been measured in conditions where the only relevant species is ascorbate monoanion or ascorbic acid, respectively. Using this procedure, a painstaking determination of relatively small changes of pKa values due to variation in ionic strength was avoided. (1/T) / K -1 S13 Figure S3 . Arrhenius plot for the reaction of ascorbate and hexacyanoferrate(III) ion in MeCN-H2O solvent mixture (0.1 : 0.9 v/v) (•), r = 0.999 and MeCN-D2O solvent mixture (0.1 : 0.9 v/v) (○), r = 0.999, at ionic strength I = 0.0023. Data from Table S3 . Table S6 . Table S8 . Table S10 . Table S11 . (1/T) / K -1 S18 (1/T) / K -1 S19 solvent mixture (0.05 : 0.95 v/v) (○), r = 0.999, at ionic strength I = 0.0023. Data from Table   S1 . Table S2 . Table S5 . Table S7 . (○), r = 0.999. Data from Table S11. Table S1 . Figure S2B . Dependence of lnKIE on 1/T in the reaction of ascorbate with hexacyanoferrate(III) ion in 1,4-dioxane-water solvent mixture (0.1 : 0.9 v/v) (•). Data from Table S2 . (1/T) / K -1 S27 Figure S3B . Dependence of lnKIE on 1/T in the reaction of ascorbate with hexacyanoferrate(III) ion in MeCN-water solvent mixture (0.1 : 0.9 v/v) (•). Data from Table S3 . Figure S4B . Dependence of lnKIE on 1/T in the reaction of ascorbate with hexacyanoferrate(III) ion in ethanol-water solvent mixture (0.1 : 0.9 v/v) (•). Data from Table S4 . Data from Table S10. 
The Temperature Dependence of KIE-s in the Reaction in the Presence of Cosolvent or Quaternary Ions Added

Thermochemistry
Thermochemical analysis for the reaction of ascorbate and hexacyanoferrate(III) ion in different solvent-water mixtures can be rationalized starting from the thermochemical analysis in water (see Scheme S2 
